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Abstract: 

PROBLEM TO BE SOLVED: To improve the controllability of the total braking torque that includes 
regenerative braking torque and frictional braking torque in a vehicular brake system using a 
regenerative brake system and a hydraulic brake system. SOLUTION: For surging the total braking 
torque up during traction control in a vehicular brake system that uses a regenerative brake system and a 
hydrauhc brake system, Step 8 increases both the regenerative braking torque and the hydraulic braking 
torque. For abating the total braking torque in the same condition, on the other hand, Steps 10 to 13 hold 
the hydraulic braking torque constant and decrease the regenerative braking torque. Because of excellent 
responsiveness of the hydraulic braking torque, increasing both the regenerative and hydrauhc braking 
torques pushes up the total braking torque more rapidly than increasing only the regenerative braking 
torque. A smooth reduction trend of the regenerative braking torque, in addition, permits smooth 
diminution of the total braking torque to thus improve the controllability of the total braking torque. 
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mEv-T^^/i-yiso, mEu-TA/i^ri 5 

2(7)#yixy^ F2 1 0^<7)EpjD«EtciEtT*^-;P 

1 soc^Dvi/y-f h'2 1 0, ^'j-rvN'/pyi 5 2(7) 

yu-y^ H2 1 0^<?)9ttlim£ES:SiJfflI-ri>Ci:S-. 

[0019] BfiieJDff^7 2i}^{^mUiii^^i^ixt.:mm 
S&8 Oc7)ji4'Wi?aE-fey-9-2 2 6*W4.^iTl>l.. 

SH■tl.$|Ji):/Jfc^^^6•rl>aff■c$>l.i^>:i6. imtii 
m':s\,^xsmmmmhiu^f)<^ibt^tih. ^asssotc 

Xhu-:5'y$AP—:J'2 2 8*igf^$il, 
K#9 0 . 9 2*W=H«ffii: ^iltc^iz}3\,^xr]y 

-^"^^/u 7 6ff)xhu~ifti^i:0iz^^i>::t ijmm 

[0020] ^©Ji)h;U^'SiJffll^S46{i, nyfi- 

2 2~1 3 2, 2 2 6. rv-df'<:/;P-7 6*i{gf^3it 
ti;'::Ci:S:i^ai-rs«l:^;^'f <y?-2 5 0, #*IS10, 
12, 60, e2(r)M^m&i:^ti^'tLmtiittM^^ 
■ty^2 52-^2 5 8W<Dm. ^"t-^ 1 6, 18C0 

^mmi:m\ii-ti> mmkiamm 2 6 o , 2 e 2 , # 

1^83 8to3tem^^a£«iaj-ri.3E««iJi«iaisa2 e 

4, T^-fe;l^^;l'2 6 6 (01#SS) <^f^4^«ai 

uui. fm=t-^'mwmA2i3^w^^tihtki> 
wvjA Ymtmr^\j-£\wmmiixhxmmi\. 

X\^h. r^'-fer;l'«f^*lfta}ilS2 6 8{;:J:-5T«iai§ 

2 6 8{±, r^'zivx^ ->^%,miX\^h(r>X'hh, r 
M^m{^fix\^h. 

[0021] 'mi^-9%wmm.A 2 1 , nmz^ ay 

iU«iaj^S 260. 262. r^- -feyl^tSf^MSiaiSIB 2 

2mm^b^j:\'^m)MmitLxmm^tix\>^h. m 
8 1 J: o T mta^tif^mi^Mizm ttzmm li'^-n 

§fll.J:ofc:fJfflI§fUt'9. «i&^-:?16. 1 8<0tii 

i^mYiv9%m^m.Ab-h-hm^^t\.htK mmv 
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1 6 . 1 8<^lHllsSc^ta^'v^T«iai§il|,, i|§ftiiJi» 

[0022] a±(7)x d izm^^M-^mmmmwmmiz 

oyif22. 24. 64, ee^zm^tih. 

0, 12, 6 0, 6 2fc{i. t^^-fu>'^jyy}&mzj(i 

ill.. i3i**ij«ap0jwff*>tis«^tc{±, tmwm 

ii, UW^b LTcOhuIbI 0 , 1 2Wi. HI^^iJS; hyp 

M^coMmi.zmtrcsmmmh)i'i'f)K ms-t 
2 2 6 J: xmm^titzmEizm tfz±^^ ^zm 

i^mm±mm. mvmma^zmh^mmtffim-^ 

ei)K fSE-fey-9-1 2 4fcJ;^T1*aj$tl§ai:»3?SEt 

[00 23] itfui 0, i2izmi^tiimiihj\^i> 
^.#^10, 12, 60, 6 2i,zMi(,ixmf^m 

IBIMSii: LTc7)t?fl 10,1 2«0i!'-<ir< t i,~1iff)ms 

eii*%i5ii§ . irtfe 1 0 , 12 izMi (yti^mmm 

m&x u ',r•m.m^\mmM.l,z'Sktzivh x o 
i,z^m^iih, mmv)V':;mm(m\,z. iHmm<r> 

mmmi>^hixi,zb\,zi.y).m^\o, i2(cjpx'^ 

m\mh/i'i'mmi>z-:>\,^xwmti. tti. hy^^- 
3 ymmii. i^cDX 0 fc. m^mi^ 10,1 2<7)^>^ 



10, i2mmizt^j:<'mthzti,zi-i>, 

[0024] hyi'i^aymmii. hy^'^-aymtt^ 

mttzm-^izmfz^tii , zzx\ mmm^mm. 
tm^mnx.fzm-^i<zmfz^ixhzti,z^£i>, hy^ 

i^3>'^^*#:ajSii, tz\^X\<^cr)%^\,z{i. I^igij 
Ib t LX<D'im 6 0,62 (DW^m&<^'h^ V 

tz±%^a)^t:mt^£\'^Xo\,zV\mKX\^h, 

X. hyi'i^aym^mi.mmimio, i2oig 

i^JJLUSig? tfz^^zmrz § fi I. . 
[0025] h^^^i/g^iiJffl+t^iav-^-CJi, iBISIIjt 
jK, Wl^}iH^mzm-:S\^x^^lbMllb^tU::f—y/\^^z 

m.^KhZ}:.\,zt£h, Vy9i^Bymm^\,zii\^XM. 

msmw^m.2 otfev^-cji. wm^9o, 9 2*^ 
m^mzij) miktihtthi,z. mwmm^ 1 2 0 

«KMffl#10 8*f^*t«t, i:jaPB!#l 

1 o*^K«,«t'?-ixm«]')*ii^>ii7tm^T\ 

ffl#100. 94. 02. 9 6*>'SlJffll$^i. 

^. m^Sflir^fil 4 tfcV^TJi, mift^-rJ' 16.1 

3 2mm^iii. 

[0026] Mm=e- mmmtifzi%^ui. mm 
h7i?i^3 ywmw^^z\i^ mmi o , 1 2fc«±. 

Wift «ijD;t ^>fLT V^^rv^ytrtf) . n^m^ h -'l^i? i: 

Miftjiai 4 tifcv^Tti, o , 3 2*<. 

mSjt-^ 16,1 8<7)[lI4$[Jij h;P^'*^'±ac7)±PHi 

wsmmm.2 0 tisv^Tii, 100, 10 
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2 mw&izmctL. mmm 94,96 ti^m^i&b 

lEiimi 0. 1 20*^-;P-i/Uyr2 2, 2 

[0027] mm=e- i^ijmmnf.z^'^izii, 

?sraK#ioo. 10 2. 94, 9 etmzmi^mi^z 
mztifcms^) x'm^^mw>h/\^^i}mm^-^i:>ii. m 

m Y'fi'^iizimLxmi^Mz^it^-^ti zttf^x^ htz 
mmv)vifmhi)^iizm^^^hztifix'%h. 

[0028] B5[ac:0J: o {C, %mm hlVifCOm^-i^zXr, 

?gESiJ«)h;i-^'*^'i^jiS-ti-^>itl.. mJKIBW#l 0 0. 

\0 2imm.izmmtt,ti.wmw^9A. 9 6 

^x. , *>f -yPv ^JyiT 22. 2 4 tfO?8ffi*5MM 

xmrnh/i^ifn^mm^^^tih. ^n^^ffitfev^-c 

mnY)V9 1 mm t^mx'm:i'-^-\t(ytii> z 1 

'j'''^m*Hm~^i,zmM . 

10 0 2 9] ftj^t- ¥imm^titim-^ui. 

-^16, 1 &\±mmt^%mix^ wmm i o 

0, 1 0 2feJ:t;ffl:iSIBffl#9 4, 9 6 

10 0 3 0] ]A±.<nhy9iyBymi^mA(r)7X3-i' 

^-ht.zm-i\,^xwm-h. xryri (ot, sit 

in&SrtS. ^<^xf'y'T\,zo\>.x{>mkbirh) KtjV^ 
fJS^iiS. Sli;^iji*iiTv^l.*&tfi. S2. 3tctJ 



)1|/v:SitS*^t(i. S6tfcv>-C. h 7 a 

it, -?-«ailfiSr«-rtfHB*»«Sl*-:J'i6iJ»Jia4 2 iz 

m^tth. tti. mEmm^mM.5 8mm<DXoiz 

[003 1 1 <J:ic, SAH^^fr^tlli^Ui. Yv^ 
i^^ymn^yv'At^^y Y^ix.X\^hfz»). f!l®iY 
ESfc^O, S 9 {Cfe I -iT h 7 ^ V- 3 yi^T^fr*Wc 

y^v^yw^ifiw^Lx'^^hti. S7t,zii\^x. mm 

s 1 itfcv^T. mm±mmh)i^ 

l,Z$m^ixX\<^?>tzl^. WcWZ, SI l;!!f||ff§n§:® 

-&tc(±, nmii^ot^O. SI 2twfcv^-c. -J^-f-;!' 

'J 2 2 , 2 4 (Dfrnii'^^ii. rn^mm 

ii'-^ffi**. SlOizi3\,^xm&^tifz:k^^t^j:h^o 

[0032] m.mm hfi^^ti^m'jf^^'^titzti.zi 

S14(cfeV^T. III^«iJiJh/l'^'*5J:t^?SLE 
«Ih/l^^'*iOi:r^-$-fr<?>iX.Tt. 

$ii-CV'.|.Ji^«i, S 1 3{:fcv^r, ?gESiJi)h;Pi? 
*^^^$-ti:<^itS . «ffigBH# 10 0, 10 2imm 

izmztitzm^x. mmmm^9 a , 9 emmtm 
^ti,z^i,zmmx.i^tii. ^^mhjvi'iioco 

[0 0 3 3] hy^i^ay^j^n^ti^mrz^tiiHi. s 

9iziHihm&tl^YESt^*). SlSfCtJl^T. hy 
^i^3ytJfflI4'77^^*^'J-t-/h§il, S16CjDV^ 
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mm vivi^ hot ^tii,<r>X'ihh . 

[0034] *miffiiffl»JfilgBfc*5 V h 7 :? V 3 >-$fJ 

iBtJE t/i::';^ S t ^ixh . lHl±$iJiS ^;^:?*^i|i«§-^^- 
^><^. ^Sta fcfcV^TOt^rS*>'. SM^-K*^'^ 

*««aiBH# 94.96 (OMHtff -5 T , |1I^$IJI6 V)V 

[00 3 51 cioidtc. *it;teJg.«tciiv^-c{±. 

mmmmt,zxini. mm h iv<; <mmjr>^}Lim 

%^(r)X'hh. 

[ 0 0 3 6 ] a /c. WKfm \-)V^ ^±l==3r^Ef^-ft: 

$ii-i.^(cii. mswH* 1 0 0, 1 0 2i6xumm 

§BH# 9 4, 9 6 coi ^•fii*>-:tr^ra^t«tc«T«f J: i ^ 

«iK^m#l 0 0, 
1 0 2iDj:t/i:Ji^H#9 4 . 9 6<^\,^m*»-*$:ffl 



i. 0 ts:WmJfi^ t S C fc ^ < fir 3 ; t *<-C § <7)t- J, 
#tfi>cOT'J>'?, mil^r-^'l 6. 1 82rh'7A(;0rtgp 

[0037]$ftl 0, 1 2, 6 0, 6 2 <7)$l]ilX y -y 
#miil 0, 12. 6 0, (>2<r)WmVlV 

^tiK mm^'j yr:m^m&:mmmiz%t<:tihi,o 
4¥mi%i,znLxij'iihtihifi. dd-r-ji. mm 

^zm,X'ifhtlh%^l,Z^\\Xmm-h. T^f-o-y:? 
$|J«, T>"^D-yi?ra5&^fr*W^$itl>tffl4§$ 
^1. ryf-D-y^'$^7^AW>:SixSi:^7§*^>^L 

^. ^i&^mi, fr^i 0, i 

2<7)ii'-^< t i> 1 |fec7)$fJijX U -yrSAVw 

^X'J -yr4A VsnJ: OS <^>tlSSXi; -yTMA VR ti 
^fX%<'^j:hZ}l (AVw >AVsnH-AVR ) fftOs 

*l7^{i. :/u-^'<.:5^;W7 6c7)EKa^*^f|»^§#i/^ 

[0038] ryf-D -y ^^Sljffllif tfc'V^TJi. «-$«iC7) 
MZ%r>X. ilM^-H, ^ii*-h', ftfl^r-hW 

*vhsv>;®-^tc{±, m^'t-vtim^^iii,, mmm 

^ai 4fcfcl,>T{±. «^j3^ia3 0 , 3 2)!^', 

wmmmm2o\.zi5\^x\i. «mMw#i 2o*m 

mz. wm^9o, 9 2*^'H*t«fc. VMwmi^i 

0 8*i|B«®(cfet^i.fc«®X\ SfiliBM# 10 0,1 
02, 94, 9 6mm^flh:Ltl,zS:.^^ ;^-f-;^v- 
'J 2 2 , 2 4 (TiW.S.ifi'tti^'inMdLf.zmm^ix.i, . 
[0039] YimmiXfz'^\,Z\i^ IHI4SIJ 

ii]^jii)^ai4tcfcv^f {±. ni^sijijH/p^'BiniAi 

0 1 ^ri. J: p tm^j^msia 30.32 
ff*j«)^a2 0 tfci,^T«±. maiBM#i 00, 102 
ifmm^iiz . wmm^ 94,96 a^m^® t ^ 0 ^ t 

^>ixl., *'f-/P>-Uyr2 2, 2A<DmiW.Mr^X'!f 
U-r-A'84{c*li{c:gi[ttJS-i*-ic>ti. JBtffi*<^^{cME 

[0040] MJit- H*sg|fR$:h.3t«^{C(i. I1I4*J 
» F /l^ *^'i^ti $ -ti: ^> it S (7) (c ft T |g$iJi) h ;k 

^mmvii'^t^wM^^hix. mm viv^tmm^ 
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-^UT^SixS. mmi 0, 12i:f**fe60, 62t 

^-;px'jy:j^6 4. 6 6comEt.mmmm^i 10 

**Stl?$n^^Ji^t3j3{t&mfiBiBK#l 1 0OTJ.-T 

Mid h/i'i?t<o hii'^mt . ±ieT a-x -f jttc*f ic-r 

H#100, l0 2*«W*aitlS*tlitt:. ?«E««i!rh 

mj't-i^ 16,1 8«0«M*-' 

[004 1 ] 06«O7D-^-v-htc:^-rJ:3fc, S3 
ItfcV^T. 7"U-^f'<^r;P7 635(*ig;^^a*itTV^S*> 

. ^^'^ttix^'^^i^'^izii. ry^ 

mtm 3 0,32 , ?ffiE«ii»^a 2 o tcfev ^ 
[0042] njs^- i^tmm^titzm^izii^ s 3 s 

^^100, 1 0 2i)<mimi,z. 'mmm^9 4 . 9 

ei3mm:i,zmmz.^tii. t^^-iv'^oy^22, 

ii. muti^m'^Mzm-^^hti. mmv)v^-ffi'm 

^■^t^ixh.mm't-YifiWSi^tlfz^'kl,z\i. S4 0 

ym&*im^ixtzm^Tm±mm h /i-^ atiffi**iS 

•CJ)!.. IIIlI4*iJII)h;^;7*-'±llffl{C^tTt, ilti^ 
^■ti^tll. Wmm 9 4,96 

«®T\ mmmm^ 100, 102 *5^^§ii;tJt*-c' 
22. 2 A <ms.mmz^ o t . wmm m 



vtimtR^titcm^izii. s4 4tfcv^T. m^Mifth 

[0043] r yf-o •/ ^9Simcr)—miSi7 liZ^-t. ^ 
I., 

[0 044] Z(7)XdiZ^ Tyi-o-y^UWIfZtS^t^xm 

mh)\^ft<m^Hzm'j'^^-^^tLhzti>z^j:i. -e^o^ 
mmm vivi' ^^mixm^^^m'^^^tz 

tc, mxi^-thm^i,z\msL^znoztiii§'\.^tz)t>. * 

[0045] &±coxdiz. :mmmmi>z}}K^xii. ^ 
$ijiiwi^^'$!ifflijii:4 6t, hy-^^i^^ymm^WLtr 
y^u^yi^mmwLbtii^ttihifi. mmhtvmm 
mM4 6<7)dib(^^ s 8i:mit^u^mifZX'o . mi 
mhju^mm^^ij^mfs.^ii. s 1 o~i 3 ^mf-t^ 

tt::. mmhfl^^^mm&W.4 6<Dohcr>. S38&|| 

ii. s4o~4 3S:iiff-r&gi5^^fcj;'5, '^±mmh 

[0046]^i3. ±ieilSfiJB®{cfcv^T(i, hy^i^ 

3 ymmmiihm.mzmm't- H*«3is?$*wt*^tct5i^ 

mtkiiZimijifimn^it^ti. mmf^izim^my-ju 
tihXoi,zixi>x^\ zffim^iz. mwmhJi'i'ti^ 

ni^xt. mi^mmzMm~vimtR^tli::m^^z\s\ 
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[0047] tt:^ hy^'i^aymmiiZiiK^Xli. MM 

tmm^-]^tcr>\,^-rtit^Mmmti^j:oi,zLx 
-Y. wm^-Y. ft^^:- Hoffitc, mm^^-Ymifi 

--ffti^mi^fiimmtthztijX'^h. v^-rntt 
X t . ±xdmmw<zii\,fh h 7 V 3 ymmm.'^T 

[0 0 48] ^h^z. mmmm\>zti\,^x\i. mwm 
mLiizmm^tih x o tcsixr i-^/s**. ^mizmm^ti 
1 0 t^fi^i 2 tx'iii±i,zmmmi: ^tihtcub. m 

0, i2mzmiiimii^<. locouKit-rj'**. 

SM^S.. H^-^yx-vyh-S-t/^-LT. milfel 0, 12 
mil 1 2 S m^fi^iSt<7)JSffl(cfg L T V ^ 1. cOJiffSt- 

[ 0 0 4 9 ] ms.mmmM.2 o<omm . ±fEii 

iih;i'^'*>'$iJ1*p$iiSj:^t-ri.c:ti>-C'#&. 

<. ?Sffi-byiM 22, 2 2 6^{Cj:-5T«ltt}$^l.;t?S 



<J:<<\ iJt. JSMBigSJi. jg£E*iJfiSli:tll^>-f. 

[ 0 0 5 0 ] -eiT)^, V^*><,^*>^J^f-|,>It{iL=5:V^ 

m^td-z^n^mm'tmmx'hh . 

[02 ] ±iemsiffl$(jKiiist#*tii.jgE$ijii)gs<o 
m^mxht, 

WkW.<r) ROmt.zWili'^ixfzYyi'i'ByYVm'Tuy 

A^nhtifzm^co-m^^-tmx'hi . 

[06] ±^Mmm$]«mmi,z-t th.immYji^' m 

^^M<r>ROMI,zim^tlfC:Ty^n-y{'UmTuy^ 

j^^^-tyn-i-^r-hxhh. 

[07] ±iB$llffl|iJt!^gtfcV->rT>'f-a-y^$iJffli 
*»'ffi3it:it#^iO-0!l2r*-t0T'J).S . 

14 iii^$ijij)ga 

16, 18 

2 0 mmutrnM. 

22, 24, 64, 66 t^^-jW^Vy:?^ 

3 0. 3 2 l^lSmgg 

3 8 ^mSi 

4 2 «i)^:-^'$IJfflIJ|fi 

4 6 *g$IJ»)h;l.i?0Jffll^ia 

5 6 u-rA^PT^a 

5 8 ?Sffi^Jjai#^B 
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